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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a uniform surface conductive type electron 
emission element by correctly, surely and easily forming uniform element electrodes 
and a conductive thin film on a large area at a low cost. 

SOLUTION: A droplet application device used forthis manufacturing method of an 
electron source substrate is provided <with a head cleaning mechanism 13 and a head 
surface observation, mechanism. 14, In this case, at first abutting a. sucking pad on i , 
the tip of ,the ; spouting head , 7 for sucking a suitable amount of ink (a metal , 
containing solution), jn a nozzle, 9 of a ^pouting, head 7 is sucked to refresh the ink at 
the tip^ part of the nozzle. Then, wiping cloth is abutted on the tip of the spouting 
head 7 and thereafter moved, ^ 

surface and circumference of the nozzle 9 are wiped off. Thereafter, whether or not 
there is any problem is confirmed by observing dirt, damage and the adhesion of 

foreign matters on trie surface of the spouting hfead 7; : and the dogging'state .of .the ink ^fter. the cleaning; 
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CLAIMS 



[Claim(s)] 

[Claim 1] On an insulating substrate, it has the component electrode of a pair, and the conductive thin 
film which connects said each component inter-electrode. The electron emission component which 
comes to form the electron emission section to said some of conductive thin 1 films is the manufacture 
approach of the electron source substrate which comes to carry out two or more arrays, and it faces 
forming said conductive thin film at least. The manufacture approach of the electron source substrate 
characterized by being characterized by carrying out discharge grant. of said^solution on the component 
electrode concerned which contains said each component inter-electrode. as a drop from said discharge 
head after defecating at least the point of the discharge head which carries out the regurgitatipn of the 
solution containing a metallic element. t - 

[Claim 2] On an insulating substrate, it has the component electrode of a pair, and the, conductive thin 
film which connects said each component inter-electrode. The electron emission component which 
comes to form the electron emission section to said some of conductive thin films is the manufacture 
approach of the electron source substrate which comes to carry out two or more arrays; and it faces 
forming said conductive thin film at least. Act as the^ monitor of the surface state'like the point of the 
discharge head . which carries out the regurgitation of the solution containing a metallic element, and it is 
observed. The manufacture approach of the electron source substrate characterized by being 
characterized by carrying out discharge grant of said splution on the component electrode concerned 
which contains said each component inter^electrode as a drop from said .discharge head after checking 
that the discharge condition is stable. t . 

[Claim 3l.On an -insulating. subst^ the component electrode of a .pair, and the, conductive thin 

film which connects said each component inter-electrode. The electron emission component which 
comes to form the electron emission section to said some of conductive thin films is the manufacture 
approach of the electron source substrate which comes to carry out two or more arrays, and .it faces 
forming said conductive thin film at least. While defecating at least the point of the discharge head which 
carries out the regurgitation of the solution containing a metallic element Act as the monitor of the 
surface state like the point of said defecated discharge head, and it is observed. The manufacture 
approach of the electron source substrate characterized by being characterized by checking that the 
discharge condition is stable and carrying out discharge grant of said solution on the component 
electrode concerned which contains said each component inter-electrode as a drop from said discharge 
head. . n .. :i * : 

[Claim 4] The manufacture approach of the electron source substrate according to claim 1 or 3 
characterized by performing the regurgitation of the suitable amount of said solution to the 
predetermined field prepared beforehand, and stabilizing a discharge condition after defecating at least 
the point of said discharge head. 

[Claim 5] The manufacture approach of an electron source substrate given in any 1 term of claims 1-4 
characterized by being what the regurgitation of said solution using said discharge head depends on an 
ink jet method. 1 
[Claim 6] The manufacture approach of the electron source substrate according to claim 5 
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characterized by performing the regurgitation of said solution using said discharge head in which two or 
more regurgitation nozzles were prepared. 

[Claim 7] The manufacture approach of the electron source substrate according to claim 5 or 6 
characterized by said ink jet method being a method which makes air bubbles form in said solution, and 
makes said solution breathe out as a drop with heat energy. 

[Claim 8] The manufacture approach of an electron source substrate given in any 1 term of claims 1-7 
which connect one side of each of said component electrode on said insulating substrate, consider as 
the direction wiring of a train, and are characterized by connecting through an insulating layer and 
considering another side as line writing direction wiring in case the direction wiring of a train and line 
writing direction wiring are arranged in the shape of a matrix through an insulating layer. 
[Claim 9] The manufacture approach of the image-formation equipment which is the manufacture 
approach of image-formation equipment of providing the electrical-potential-difference impression 
means to the electron-emission component and said electron-emission component as an electron 
source, the emitter, which emits light in response to the electron emitted from said electron-emission 
component, and the drive circuit which controls the electrical potential difference impressed to said 
electron-emission component based on an external signal, and is characterized by to manufacture said 
electron-emission component by the manufacture approach of an electron source substrate according 
to claim 1 to 7. 

[Claim 10] On an insulating substrate, it has the component electrode of a pair, and the conductive thin 
film which connects said each component inter-electrode. The means which the electron emission 
component which comes to form the electron emission section to said some of conductive thin films is 
the manufacturing installation of the electron source substrate which comes to carry out two or more 
arrays, and carries out the regurgitation from a discharge head by making the solution containing a 
metallic element into a drop at least, The manufacturing installation of the electron source substrate 
characterized by having a means to control the relative position of said discharge head and said 
insulating substrate, and a means to defecate at least the point of said discharge head. 
[Claim 11] On an insulating substrate, it has the component electrode of a pair, and the conductive thin 
film which connects said each component inter-electrode. The means which the electron emission 
component which comes to form the electron emission section to said some of conductive thin films is 
the manufacturing installation of the electron source substrate which comes to carry out two or more 

arrays, and carries out the regurgitation from a discharge head by making ^ _ 

metallic element into a drop at least, The manufacturing installation of the electron source substrate 
characterized by having a means to check that act as the monitor of the surface state like a means to 
control the relative position of said discharge head and said insulating substrate, and the point of said 
discharge head, observe it, and the discharge condition is stable. 

[Claim 12] On an insulating substrate, it has the component electrode of a pair, and the conductive thin 
film which connects said each component inter-electrode. The means which the electron emission 
component which comes to form the electron emission section to said some of conductive thin films is 
the manufacturing installation of the electron source substrate which comes to carry out two or more 
arrays, and carries out the regurgitation from a discharge head by making the solution containing a 
metallic element into a drop at least, A means to control the relative position of-said discharge head and 
said insulating substrate/ and a means to defecate at least the point of said discharge head, The 
manufacturing installation of the electron source substrate characterized by having a means to check 
that act as the monitor of the surface state like the point of said discharge head, observe it, and the 
discharge condition is stable. 

[Claim 13] A means to defecate at least the point of said discharge head is the manufacturing 
installation of an electron source substrate given in any 1 term of claims 10-12 characterized by having 
the device in which perform the regurgitation of the suitable amount of said solution to the 
predetermined field prepared beforehand, and a discharge condition is stabilized after said defecation. 
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[Claim 14] The manufacturing installation of an electron source substrate given in any 1 term of claims 

10-13 characterized by said discharge head being what depended on an ink jet method. 

[Claim 15] The manufacturing installation of the electron source substrate according to claim 14 

characterized by preparing two or more regurgitation nozzles in said discharge head. 

[Claim 16] The manufacturing installation of the electron source substrate according to claim 14 or 15 

characterized by preparing two or more discharge heads. 

[Claim 17] The manufacturing installation of an electron source substrate given in any 1 term of claims 
14-16 characterized by said ink jet method being a method which makes air bubbles form in said 
solution, and makes said solution breathe out as a drop with heat energy. 

[Claim 18] The manufacturing installation of the image formation equipment which is a manufacturing 
installation possessing the electrical-potential-difference impression means to the electron emission 
component and said electron emission component as an electron source, the emitter which emits light in 
response to the electron emitted from said electron emission component, and the drive circuit which 
controls the electrical potential difference impressed to said electron emission component based on an 
external signal of image formation equipment, and is characterized by having the manufacturing 
installation of an electron source substrate according to claim 10 to 17. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is aimed at the thing in which it comes to form the 
electron emission component of a surface conduction mold as an electron source about the 
manufacture approach of an electron source substrate, the manufacture approach of image formation 
equipment, the manufacturing installation of an electron source substrate, and the manufacturing 
installation of image formation equipment. 
[0002] 

[Description of the Prior Art] Conventionally, it divides roughly as an electron emission component, and 
two kinds of things using a thermionic emission component and a cold cathode electron emission 
component are known. There are a field emission mold (henceforth "FE mold"), a metal / insulating layer 
/ metal mold (an "MIM mold" is called hereafter.), a surface conduction mold electron emission 
component, etc. as cold cathode electron emission component. 

[0003] As an example of FE mold, what was indicated by W.P.Dyke & W.W.Dolan, "Field emission", 
Advance in Electron Physics, 8, 89 or (1956) C.A.Spindt, "PHYSICAL Properties of thin-film field 
emission cathodes with molybdenium cones", J.Appl.Phys., 47, 5248, etc. (1976) is known. 
[0004] On the other hand, as an example of an MIM mold, what was indicated by C.A.Mead, "Operation 
of Tunnel-EmissionDevices", J.Apply.Phys., 32, 646, etc. (1961) is known. 
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[0005] As an example of a surface conduction mold electron emission component mold, there are some 
which were indicated by M.LEIinson, Radio Eng.Electron Pys., 10, 1290, etc. (1965). A surface conduction 
mold electron emission component uses the phenomenon which electron emission produces for the thin 
film of the small area formed on the substrate by passing a current in parallel with a film surface. As this 
surface conduction mold electron emission component, it is Sn02 by said Elinson etc. The thing using a 
thin film, What is depended on Au thin film [G.Dittmer, "Thin Solid Films", 9, and 317 (1972)], In 203 / 
Sn02 What is depended on a thin film [M.Hartwell and C.G.Fonstad, "IEEE Trans.ED Conf.", and 519 
(1975)], What is depended on a carbon thin film [the Araki ****, a vacuum, the 26th volume, No. 1, and 
22 pages (1983)] is reported. 

[0006] The component configuration of the above-mentioned M.Hartwell is typically shown in drawing 6 
((a): a top view, (b):sectional view) as a typical example of these surface conduction mold electron 
emission components. In this drawing, 1 is a glass base and a component electrode of a pair which is 
formed and becomes as mutually countered in 2 and 3 on the glass base 1. 4 is a conductive thin film, it 
is formed by a spatter etc. by being made from a metallic oxide, and energization processing called 
energization foaming to this conductive thin film 4 is performed to the pattern of H mold configuration, 
and the electron emission section 5 is formed in it. ' 
[0007] this invention persons indicated the cheap and plain production technique of a surface 
conduction mold electron emission component by JP,8-171850,A. This technique is the approach of 
producing a surface conduction mold electron emission component by breathing out a metal content 
solution on a substrate by liquid drop-like voice, and forming the component electrodes 2 and 3 and the 
conductive thin film 4. 

[0008] Drawing 7 is the mimetic diagram showing the drop grant equipment which breathes out the 
conventional metal content solution by this invention persons on a substrate, and forms the component 
electrode and the conductive thin film of a pair. The discharge head 7 is installed above the base 1 on 
the substrate stage 8, and after justifying the substrate stage 8 in the direction of an arrow head, a 
metal content solution is made to reach the target on discharge and a base 1 in the state of a drop 12, 
and is made to adhere in drawing 7 from the regurgitation nozzle 9 prepared in the discharge head 7. 
Then, a component electrode and a conductive thin film are formed by baking etcl 

[0009] In addition, although the case where the discharge head has been, arranged above a substrate is 
illustrated in drawing 7 , it may breathe out from the bottom, or a discharge head is arranged caudad 
conversely, and it arranges in a longitudinal direction, and may be made to carry out the regurgitation. 
[0010] } ~ 

[Problem(s) to be Solved by the Invention] By drop grant mentioned above, a component electrode and 
a conductive thin film can be formed easily, shortening of a production process is attained, and it 
becomes possible to form many surface conduction mold electron emission components in a large area 
for a short time. 

[0011] However, in order to inhibit poor formation of a surface conduction mold electron emission 
component and to expect the further exact and positive formation, it is required for said conventional 
drop grant process to add a device. 

[0012] Specifically, it waits for an improvement about the following points. 

**Liqukj lack ** -foreign matter mixing by desiccation at the-tip of a nozzle, or evaporation of a solution, 
plugging ** foreign matter adhesion of the nozzle by solidification of a solution, and generating of ****** 
by the blemish on the front face of a nozzle [0013] The purpose of this invention is offering the 
manufacturing installation of the manufacture approach of the electron source substrate which is low 
cost, and formed correctly and certainly the uniform component electrode and the conductive thin film 
in the large area easily, and was equipped with the electron emission component of a uniform surface 
conduction mold, the manufacture approach of image formation equipment equipped with this electron 
source substrate, and an electron source substrate, and the manufacturing installation of image 
formation equipment. 
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[0014] 

[Means for Solving the Problem] The manufacture approach of the electron source substrate of this 
invention on an insulating substrate The component electrode of a pair, Have the conductive thin film 
which connects said each component inter-electrode, and the electron emission component which 
comes to form the electron emission section to said some of conductive thin films is the technique of 
coming to carry out two or more arrays, and it faces forming said conductive thin film at least. After 
defecating at least the point of the discharge head which carries out the regurgitation of the solution 
containing a metallic element, discharge grant of said solution is carried out on the componient electrode 
concerned which contains said each component inter-electrode as a drop from said discharge head. 
[0015] The manufacture approach of the electron source substrate of this invention on an insulating 
substrate The component electrode of a pair, Have the conductive thin film which connects said each 
component inter-electrode, and the electron emission component which comes to form the electron 
emission section to said some of conductive thin films is the technique of coming to carry out two or 
more arrays, and it faces forming said conductive thin film at least. It acts as the monitor of the surface 
state like the point of the discharge head which carries out the regurgitation of the solution containing a 
metallic element, and it is observed, and after checking that the discharge condition is stable, discharge 
grant of said solution is carried out on the component electrode concerned which contains said each 
component inter-electrode as a drop from said discharge head. 

[0016] The manufacture approach of the electron source substrate of this invention on an insulating 
substrate The component electrode of a pair, Have the conductive thin film which connects said each 
component inter^electrode, and the electron emission component which comes to form the electron 
emission section to said some of conductive thin films is the technique of coming to carry out two or 
more arrays, and it faces forming said conductive thin film at least While defecating at least the point of 
the discharge head which carries out the regurgitation of the solution containing a metallic element It 
acts as the monitor of the surface state like the point of said defecated discharge head, it is observed, 
it checks that the discharge condition is stable, and discharge grant of said solution is carried out on the 
component electrode concerned which contains said each component intei^electrode as a drop from 
said discharge head. 

[0017] After one mode of the manufacture approach of the electron source substrate of this invention 
defecates at least the point of said discharge head, it performs the regurgitation of the suitable amount 
of saidsplution to the predetermined field prepared beforehand, and stabilizes a discharge condition. 
[0018] The manufacture approach of the electron source substrate of this invention sets like 1 voice, 
and the regurgitation of said solution using said discharge head is based on an ink jet method. 
[0019] One mode of the manufacture approach of the electron source substrate of this invention 
performs the regurgitation of said solution using said discharge head in which two or more regurgitation 
nozzles were prepared. 

[0020] It is the method which the manufacture approach of the electron source substrate of this 
invention sets [ method ] like 1 voice, and said ink jet method makes air bubbles form [ method ] in said 
solution with heat energy, and makes said solution breathe out as a drop. 

[0021] In case it arranges the direction wiring of a train, and line writing direction wiring in the shape of 
a matrix through an insulating layer, one mode of the manufacture approach of the electron source 
substrate of this invention connects one side of each of said component electrode on said insulating 
substrate, considers as the direction wiring of a train, connects through an insulating layer and considers 
another side as line writing direction wiring. 

[0022] The manufacture approach of the image formation equipment of this invention is the technique 
possessing the electrical-potential-difference impression means to the electron emission component 
and said electron emission component as an electron source, the emitter which emits light in response 
to the electron emitted from said electron emission component, and the drive circuit which controls the 
electrical potential difference impressed to said electron emission component based on an external 
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signal, and manufactures said electron emission component by the manufacture approach of said 
electron source substrate. 

[0023] The manufacturing installation of the electron source substrate of this invention on an insulating 
substrate The component electrode of a pair, The electron emission component which has the 
conductive thin film which connects said each component inter-electrode and which comes to form the 
electron emission section to said some of conductive thin films is equipment which comes to carry out 
two or more arrays. It has the means which carries out the regurgitation from a discharge head by 
making the solution containing a metallic element into a drop at least, a means to control the relative 
position of said discharge head and said insulating substrate, and a means to defecate at least the point 
of said discharge head. 

[0024] The manufacturing installation of the electron source substrate of this invention on an insulating 
substrate The component electrode of a pair, The electron emission component which has the 
conductive thin film which connects said each component inter-electrode and which comes to form the 
electron emission section to said some of conductive thin films is equipment which comes to carry out 
two or more arrays. It acts as the monitor of the surface state like the means which carries out the 
regurgitation from a discharge head by making the solution containing a metallic element into a drop at 
least, a means to control the relative position of said discharge head and said insulating substrate, and 
the point of said discharge head, it is observed, and it has a means to check that the discharge 
condition is stable. 

[0025] The manufacturing installation of the electron source substrate of this invention on an insulating 
substrate The component electrode of a pair, The electron emission component which has the 
conductive thin film which connects said each component inter-electrode and which comes to form the 
electron emission section to said some of conductive thin films is equipment which comes to carry out 
two or more arrays. The means which carries out the regurgitation from a discharge head by making the 
solution containing a metallic element into a drop at least, It acts as the monitor of the surface state 
like a means to control the relative position of said discharge head and said insulating substrate, a 
means to defecate at least the point of said discharge head, and the point of said discharge head, it is 
observed, and it has a means to check that the discharge condition is stable. 

[0026] A means for the manufacturing installation of the electron source substrate of this invention to 
set like 1 voice, and to defecate at least the point of said discharge head has the device in which 
perform the regurgitation of the suitable amount of said solution to the predetermined field prepared 
beforehand, and a discharge condition is stabilized after said defecation. 

[0027] The manufacturing installation of the electron source substrate of this invention sets like 1 voice, 
and said discharge head is based on an ink jet method. 

[0028] The manufacturing installation of the electron source substrate of this invention sets like 1 voice, 
and two or more regurgitation nozzles are prepared in said discharge head. 

[0029] The manufacturing installation of the electron source substrate of this invention sets like 1 voice, 
and two or more discharge heads are prepared. 

[0030] It is the method which the manufacturing installation of the electron source substrate of this 
invention sets [ method ] like 1 voice, and said ink jet method makes air bubbles form [ method ] in said 

solution-with heat energy, and makes siaid solution breathe out as a drop. - 

[0031] The manufacturing installation of the image formation equipment of this invention is equipment 
possessing the electrical-potential-difference impression means to the electron emission component 
and said electron emission component as an electron source, the emitter which emits light in response 
to the electron emitted from said electron emission component, and the drive circuit which controls the 
electrical potential difference impressed to said electron emission component based on an external 
signal, and is equipped with the manufacturing installation of said electron source substrate. 
[0032] 

[Function] In the manufacture approach of the electron source substrate of this invention, it faces 
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forming the component electrode and the conductive thin film of a surface conduction mold electron 
emission component, and at least the point of the discharge head which carries out the regurgitation of 
the solution containing a metallic element is defecated, it checks that act as the monitor of the surface 
state like the point of a discharge head, observe it, and the discharge condition is stable, or the both 
sides of defecation, and the observation and the check by the monitor are performed. In this case, it 
becomes removable [ desiccation at the tip of a regurgitation nozzle, or ****** ] by said defecation, and 
by observing and evaluating the head (and nozzle) front face before and behind cleaning, it becomes 
possible to prevent generating of the poor regurgitation and poor formation of the component electrode 
by impact location gap, and a conductive thin film, and a uniform component electrode and a conductive 
thin film can be manufactured with the sufficient yield to a large area. And expected formation of a 
component electrode and a conductive thin film is certainly more correctly attained by performing the 
both sides of defecation, and the observation and the check by the monitor. 
[0033] 

[Embodiment of the Invention] Drawing 1 is the outline perspective view showing the main configurations 
of the image formation equipment manufactured according to this operation gestalt. In drawing 1 , image 
formation equipment is equipped with the anode substrate 10 and the cathode substrate 1, and is 
constituted, many electron emission components 15 (shown all over drawing and in a circle.) of the 
surface conduction mold used as an electron source are allotted in the shape of a matrix (letter of a 
matrix), and the cathode substrate 1 is constituted, an anode — a substrate — ten — color display — 
carrying out — a sake — R — G — B — ** — a fluorescent substance — a field — 18 — this — a 
fluorescent substance — a field — 18 — a wrap — aluminum — an ingredient — ** — having carried 
out — - thickness — 100 — ( — nm — ) — extent — metal — the back — a field — 19 — glass — a 
base — 17 — laying under the ground — immobilization — carrying out — having — constituting — 
having — **** . 

[0034] Furthermore, 12 is the x direction wiring, 13 is the direction wiring of y, and the rear plate with 
which 16 supports the cathode substrate 1, and 20 are housings which fix the anode substrate 10 and 
the cathode substrate 1 . 

[0035] Drawing 2 is the mimetic diagram showing the configuration of the electron emission component 
15 of a surface conduction mold, and it is the sectional view where (a) met the top view and (b) met 
alternate long and short dash line A-A' in (a) among this drawing. 

[0036] The electron emission component 15 is a component which comes to have the conductive thin 
film 4 which is connected to the component electrodes 2 and 3 and these components electrodes 2 and 
3 of the pair which adjoins on a base 1 (cathode substrate 1), and has the electron emission section 5 at 
least in a part. The electron emission section 5 is the part which some conductive thin films 4 broke, 
deformed thru/or deteriorated, and was made into the high resistance condition. Moreover, since 
electron emission is controlled, the deposition film which uses carbon or a carbon compound as a 
principal component may be formed on the electron emission section 5 and the outskirts of it. 
[0037] This electron emission component 15. can supply the component current If between the 
component electrode 2 concerned and 3, and can make an electron emit from the electron emission 
section 5 by impressing the electrical potential difference of 15 (V) extent between the component 
electrode 2 and 3 through the line -writing direction electrode 12 and the-direction electrode 13 of a train. 
[0038] It is Si02 which formed impurity contents, such as quartz glass and Na, in the glass which 
decreased in number, blue plate glass, and blue plate glass by the spatter etc. as a base 1. The ceramics, 
Si bases, etc., such as a glass base which carried out the laminating, and an alumina, can be used. 
[0039] A common conductor malterial can be used as an ingredient of the component electrodes 2 and 3 
which counter, the printed conductor with which this consists of a metal or a metallic oxide, glass, etc., 
such as metals, such as nickel, Cr, Au, Mo, W, Pt, Ti, aluminum, Cu, and Pd, or an alloy and Pd, Ag, Au 
and Ru02, and Pd-Ag, and In2 03-Sn02 etc. — it can choose from semi-conductor conductor material, 
such as a transparence conductor and polish recon, etc. suitably. 
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[0040] The configuration of the component electrode spacing L, component electrode die-length W, and 
the conductive thin film 4 etc. is designed in consideration of the gestalt applied. Preferably, the 
component electrode spacing L can be made into the range of hundreds of micrometers from thousands 
of A, and can be made into the range of several micrometers to dozens of micrometers in consideration 
of the electrical potential difference more preferably impressed to component intei^electrode. 
Component electrode die-length W can be made into the range of several micrometers to hundreds of 
micrometers in consideration of the resistance of an electrode, and the electron emission characteristic. 
Moreover, thickness d of the component electrodes 2 and 3 can be made into the range of several 
micrometers from hundreds of A. 

[0041] In addition, it can also consider as the configuration which carried out the laminating at the order 
of the conductive thin film 4 and the component electrodes 2 and 3 which counter not only the 
configuration shown in drawing 2 but on the base 1. 

[0042] It is desirable to use for the conductive thin film 4 the particle film which consisted of particles, 
in order to acquire the good electron emission characteristic. Although the thickness is suitably set up 
in consideration of resistance, foaming conditions mentioned later between the step coverage to the 
component electrodes 2 and 3, the component electrode 2, and 3, it is good to consider as the range of 
10 to 500A usually preferably [ considering as the range of several angstroms to thousands of A ], and 
more preferably. Rs of the resistance is the value of 102 to 107ohms / **. In addition, Rs is the 
resistance R which thickness measured [ die length ] to T and width of face measured in the die-length 
direction of the thin film of L by W R=Rs (L/W) 

It is the appearing value when it sets. In this operation gestalt, although energization processing is 
mentioned as an example and explained about foaming processing, foaming processing is not restricted 
to this and includes the processing which the film is made to produce a crack and forms a high 
resistance condition. 

[0043] The ingredient which constitutes the conductive thin film 4 is suitably chosen from metals, such 
as Pd, Pt, Ru, Ag, Au, Ti, In, Cu, Cr, Fe, Zn f Sn, Ta, W, and Pb. These metals form a conductive thin film 
material organometallic compound. 

[0044] The particle film described here is film with which two or more particles gathered, and the 
condition or particle to which the particle distributed the fine structure separately has taken mutually 
contiguity or the condition (some particles gather, and also when island-like structure is formed as a 
whole, it contains.) of having overlapped, the particle size of a particle — the range of several angstroms 
to thousands of A — it is the range of 10 to 200A preferably. 

[0045] The electron emission section 5 is constituted by the crack of high resistance formed in some 
conductive thin films 4, and becomes the thickness of the conductive thin film 4, membraneous quality, 
an ingredient and energization foaming mentioned later, and a thing depending on an activation process. 
The conductive particle of the particle size of the range of several angstroms to hundreds of A may 
exist in the interior of the electron emission section 5. This conductive particle contains some elements 
of the ingredient which constitutes the conductive thin film 4, or all elements. In the point of a crack, 
and the conductive thin film 4 of the near, it has carbon and a carbon compound. Carbon and a carbon 
compound are graphite (the so-called HOPG, and PG and GC are included.). HOPG is a nearly perfect 
crystal structure of graphite, and crystal, grain becomes about 20A and, as for the thing. and GC to which, 
as for PG, the crystal structure was confused a little by crystal grain by about 200A, points out that it 
became large [ turbulence of the crystal structure ] further [ that. It is amorphous carbon (the mixture 
of amorphous carbon and amorphous carbon, and the microcrystal of said graphite is pointed out), and 
as for the thickness, it is desirable to consider as the range of 500A or less and it is more desirable to 
consider as the range of 300A or less 

[0046] Drawing 3 is the mimetic diagram showing the drop grant equipment used for the manufacture 
approach of this operation gestalt. drawing 3 — setting — a discharge head 8 — about ten — the thing 
of the ink jet method which can control in the range of dozens ng extent from ng, and the drop of the 
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slight amount more than dozens ng extent can form easily is desirable. The method which makes air 
bubbles form in a solution and makes said solution breathe out as a drop with heat energy as the ink jet 
method concerned is suitable. 

[0047] As a drop ingredient, there are a solution, an organic metal solution, etc. which distributed the 
above-mentioned metal etc. and dissolved in water, a solvent, etc., for example. In drawing 3 , a 
discharge head 7 is installed above the substrate 1 on the substrate stage 8. The migration device (un- 
illustrating) is prepared in the stage 8 (or discharge head 7), and the relative position of a discharge head 
7 and a stage 8 can be controlled. In addition, two or more discharge heads 7 may be formed. 
[0048] For example, moving in the direction of an arrow head of drawing 3 on a stage 8 (or discharge 
head 7), the drop 12 of said metal content solution is made to breathe out continuously from the 
regurgitation nozzle 9 prepared in the discharge head 7, and it is made to adhere on a substrate. 
[0049] Although the passing speed of a stage 8 (or head 7) changes with a target baton, substrate size, 
discharging performances, etc., it is desirable to carry out in 1 mm/second - about 1000mm/second. 
[0050] Moreover, the distance d between delivery-substrates of a discharge head 7 is 10 micrometers - 
2mm, and the smaller one is set as 100 micrometers - 1000 micrometers from precision, such as 
equipment and substrate thickness, although dispersion in an impact location is suppressed. 
[0051] In this operation gestalt, the head cleaning system 13 and the head surface observation device 
14 possess to said drop grant equipment. 

[0052] As a cleaning system 13, there are various approaches according to a class, a service condition, 
etc. of a discharge head 7, and an example is shown in drawing 4 . In drawing 4 , 15 is a suction pad and 
is connected to the vacuum pump etc. 16 is a wipe cloth, and in order that it may avoid new foreign 
matter adhesion for a head front face that there is no crack attachment ******, what has soft and few 
raising dust is desirable. A field 17 is thrown away after cleaning and is a regurgitation field. 
[0053] In order to defecate a discharge head 7 by the cleaning system 13, the ink of the suitable amount 
extrusion and a nozzle point is refreshed for the ink in the nozzle 9 of a discharge head 7 (said metal 
content solution) by contacting the suction pad 15 at the tip of a discharge head 7, and attracting it first. 
Next, after contacting the wipe cloth 16 at the tip of a discharge head, adhesion ink and the foreign 
matter around the front face of a nozzle 9 are wiped off by moving. In addition, either the wipe cloth 16 
or the discharge head 7 is OK as making it move. 

[0054] It is the cleanliness at the tip of a nozzle after wiping being decided by the class of wipe cloth, 
the forcing load, a migration (wiping) rate, etc., and carrying out fixed control of these by automation, 
and it becomes possible to maintain the always same condition. Although each conditions, are decided by 
the class of a discharge head and wipe cloth etc., as a forcing load, 10g~2000g, and passing speed have 
a desirable second in 1mm/second - 1000mm /. 

[0055] Then, it throws away, and in 5 appearance field 17, the suitable amount regurgitation of the ink is 
carried out from a discharge head 7, and a discharge condition is stabilized. 

[0056] Furthermore, according to the head surface observation device 14, adhesion of the dirt of the 
front face of the discharge head 7 after cleaning, a crack, and a foreign matter, the plugging condition of 
ink, etc. are observed, and after checking that it is satisfactory, it shifts to the regurgitation process to 
an actual substrate. 

- [0057] A gestalt which observes the image of small CCD camera- 18 as shown in-Fig. 1 by the monitor 19 
that the surface observation device 14 should just be what can observe a head front face is raised. 
[0058] In addition, as long as it may perform said head surface observation process also before said 
head cleaning process and it is satisfactory there, it may skip said head cleaning process and may shift 
to the regurgitation process to an actual substrate, moreover, the thing for which the distance of a 
discharge head 7 and a substrate 1 is set up comparatively narrowly with 100 micrometers - 1000 
micrometers as mentioned above at an actual drop grant process — since many, when it is difficult to 
perform said head cleaning process and a head observation process in the condition as it is, it is missing 
a head or stage side in the direction of either X, Y and Z, and said head cleaning process and a head 
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observation process may be performed. 

[0059] In order to manufacture image formation equipment based on the above, after washing the 
insulating substrate 1 enough and drying it by an organic solvent etc., the component electrodes 2 and 3 
are first formed using a spatter - photolithography technique etc. Next, sequential formation of the 
direction wiring 11 of a train and the line writing direction wiring 10 which while will be rich insulator 
layer 6 and is connected with a component electrode is carried out. 

[0060] Next, this substrate is fixed on the stage 8 of the drop grant equipment in this invention. 
Maintaining the surface state of a head 7 (and nozzle 9) at stability, and moving on a stage (or head 
side) using said head surface cleaning system 13 and the head surface observation device 14 The drop 
12 of the solution containing the ingredient which forms the component film 4 is given continuously, and 
the conductive thin film 4 is formed by calcinating at 300-400 degrees C. 

[0061] Then, as an energization foaming process, between the component electrode 2 and 3, it energizes 
from a non-illustrated power source and the electron emission section 5 which breaks, deforms or 
deteriorated the conductive thin film 4 locally is formed. This electron emission section 5 is the crack of 
high resistance formed in some component film 4. 

[0062] Moreover, after ending energization foaming, in order to make the carbon or the carbon 
compound resulting from the organic substance which exists in a vacuum deposit on a conductive thin 
film and to change the component current If and the emission current le, processing called an activation 
process may be performed. 

[0063] Thus, after forming a panel using a face plate, a housing, etc. by which the fluorescent screen 
was formed in the glass substrate, using the formed electron source substrate as a rear plate and 
exhausting this interior of a panel to a vacuum; it closes and an image display panel is constituted. 
[0064] Furthermore, a drive circuit etc. can be connected to said image display panel, and image 
formation equipment as shown in drawing 1 can be obtained. 

[0065] As explained above, according to this operation gestalt, it is low cost, and a uniform component 
electrode and a conductive thin film are easily formed in a large area correctly and certainly, and 
manufacture of the electron source substrate equipped with the electron emission component of a 
uniform surface conduction mold, as a result manufacture of the image formation equipment which has 
the electron source substrate concerned are attained. 
[0066] 

[Example] Hereafter, the concrete example of this invention is explained. 

[0067] (Example 1) The electron source substrate which has many surface conduction mold electron 
emission components was produced using the substrate formed by approach which mentioned wiring and 
a component electrode above in the shape of a matrix. Hereafter, the production process of a surface 
conduction mold electron emission component is explained, making drawing 2 - drawing 4 reference. 
[0068] 1. It was made to fully dry at 120 degrees C after washing with an organic solvent etc., using the 
blue plate glass substrate of 900x600 (mm) as an insulating substrate 1. On this substrate 1, the 
component electrodes 2 and 3 which use a vacuum membrane formation technique and a 
photolithography technique, and consist of Pt were formed. Distance of 200A and the component 
electrodes 2 and 3 was set to 20 micrometers for the thickness of Pt at this time. 
[0069] 2. Next, the direction. wiring -t1 of a train which consists of nickel using a-vacuum membrane 
formation technique and a photolithography technique was formed. Wiring width of face at this time was 
made to 300 micrometers, and thickness was made into 500A. Furthermore, the insulator layer 6 was 
formed on the direction wiring 1 1 of a train using the vacuum membrane formation technique, the 
photolithography technique, and the etching technique. Thickness of an insulator layer 6 was made into 
5000A. Then, the line writing direction wiring 10 which consists of Au using a vacuum membrane 
formation technique and a photolithography technique was formed. Width of face of wiring was made to 
200 micrometers, and thickness was made into 5000A. 

[0070] 3. After adsorbing said substrate on the stage 8 of the drop grant equipment in this invention and 
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performing alignment of a pattern etc. after that, when head 7 front face was observed by the surface 
observation device 14, the lack of liquid of the point by desiccation was checked. Then, the head 
cleaning system 13 cleaned. After vacuum suction cleaned operation conditions for 0.2 seconds with the 
contact load of 200g, and the passing speed of 40mm/second, using a rubicelle (trade name) as a wipe 
cloth, they were thrown away, were thrown away for 0.5 seconds in the regurgitation field 17, performed 
the regurgitation, and observed the head front face again using said surface observation device 14. The 
lack of liquid of a point is canceled and it checked that there were no abnormalities, such as generating 
of a surface blemish and adhesion of a foreign matter. Then, the drop 12 of the solution containing the 
ingredient which forms the component film 4 was given. As a solution, the organic palladium content 
solution (acetic-acid Pd-monoethanolamine complex 0.4wt% and isopropyl alcohol 20% and ethylene 
glycol 1.0% and polyvinyl alcohol 0.05% water solution) was used. A scanning speed of the stage at this 
time was 300mm/second, and the regurgitation rate of a drop was about 1 0m/second. Heat-treatment 
for 10 minutes was performed at 300 more degrees C, and the conductive thin film 4 which consists of 
an oxidization palladium (PdO) particle of 100A of thickness was formed. 

[0071] 4. further — an electrode pair — the electrical potential difference was impressed between 2 
and 3, and the electron emission section 5 was formed by carrying out energization processing 
(energization foaming) of the conductive thin film 4. 

[0072] In this way, to the produced electron source substrate, the display panel was produced combining 
the face plate, the housing, etc., the drive circuit was connected further, and image formation equipment 
was produced. 

[0073] Since the electron emission component produced like the above by the manufacture approach of 
this example has the stable regurgitation of the drop which forms the component film, the configuration 
of the component electrode 2 in front of foaming and the component film between three and its 
dispersion of resistance are small. For this reason, the current flowed on the component film at 
homogeneity, and the crack was formed uniformly, and the current flowed also for the electron emission 
component at homogeneity, and there was little dispersion in a component property and it was able to 
obtain good image formation equipment with the sufficient yield. 

[0074] (Example 2) In this example, two or more nozzles were used for coincidence using the discharge 
head of class with an another example 1. In this discharge head, 64 regurgitation nozzles were prepared 
in one head, and the electron source substrate was produced by the same approach as an example 1, 
using four of nozzles of this for coincidence. Cleaning conditions presupposed that it is the same as an 
example 1. In this example, the manufacture baton has been -shortened to 4 by about 1/, without 
breaking down the stability of the regurgitation. Furthermore, when the electron emission component 
was manufactured by the same approach as an example 1, good image formation equipment was able to 
be obtained with the sufficient yield. 

[0075] (Example 3) In this example, the electron source substrate was produced by the same approach 
as an example 2, using four nozzles each of two heads of the class used in the example 2 for 
coincidence using the same approach as an example 2. Cleaning conditions presupposed that it is the 
same as an example 1. Furthermore, when 50 electron source substrates were continuously 
manufactured on this condition, the regurgitation stabilized over all substrates was obtained. In addition, 
the count sum total of cleaning of the head at the time of 50-sheet manufacture was about 100 times 
including regurgitation alignment etc. 

[0076] Furthermore, when an electron emission component and image formation equipment were 
manufactured by the same approach as an example 1 using these electron source substrates, good 
image formation equipment was able to be obtained with the sufficient yield in a short time. 
[0077] (Example 4) Drawing 5 is the mimetic diagram showing the electron source substrate produced in 
an example 4. Here, the component electrodes 2 and 3 other than the conductive thin film 4 were 
produced by the manufacture approach in this operation gestalt. 

[0078] 1. This was fully dried at 120 degrees C after washing with the organic solvent etc., using the 
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blue plate glass substrate of 900x600 (mm) as an insulating substrate 1. The direction wiring 11 of a 
train which uses a vacuum membrane formation technique and screen printing, and consists of nickel 
was formed on this substrate 1. At this time, width of face of wiring was made to 300 micrometers, and 
that thickness was made into 500A. After forming the insulator layer 6 with a thickness of 5000A on the 
line writing direction wiring 11 still more nearly similarly, the line writing direction wiring 10 which 
consists of Au similarly was formed. The width of face of wiring made 200 micrometers and thickness 
5000A. 

[0079] 2. The insulating substrate 1 was adsorbed on the stage 8 of the drop grant equipment in this 
invention, and the drop 12 of the solution containing the ingredient which forms the component film 4 
was given, using the surface observation device 14 and the head cleaning system 13 like an example 1. 
As a solution, the organic palladium content solution (acetic-acid Pd-monoethanolamine complex. 0.4wt% 
and isopropyl alcohol 20% and ethylene glycol 1.0% and polyvinyl alcohol 0.05% water solution) was used. 
The regurgitation rate of 500mm /and a drop of a scanning speed of the stage at this time was about 
1 0m/second a second. 

[0080] 3. Furthermore, heat-treatment for 5 minutes was performed at 100 degrees C to the insulating 
substrate 1. • 

[0081] 4. Next, it is an organic platinum content solution (acetic-acid platinum-monoethanolamine 
complex 0.4wt% and isopropyl alcohol 20%, 80% of water) (it used, and the component electrode 3 was 
formed after forming so that the component electrode 2 may be connected to the direction wiring 1 1 of 
a train, then so that it might connect with the line writing direction wiring 10 in the location shifted 120 
micrometers from this component electrode 2.) on an insulating substrate 1 similarly. 
[0082] 5. Furthermore, heat-treatment for 1 0 minutes was performed at 300 degrees C to the insulating 
substrate 1, and the conductive thin film 4 which consists of an oxidization palladium (PdO) particle of 
100A of thickness, and the component electrodes 2 and 3 which consist of Pt were formed. As for the 
component electrodes 2 and 3, 310 micrometers and the thickness of those controlled the width of face 
of 20 micrometers and an electrode for gap spacing to 300A. 

[0083] 6. Furthermore, the electrical potential difference was impressed among the component 
electrodes 2 and 3, and the electron emission section 5 was formed by carrying out energization 
processing (energization foaming) of the conductive thin film 4. 

[0084] In this way, to the produced electron source substrate, the display panel was produced combining 
the face plate, the housing, etc., the drive circuit was connected further, and image formation equipment 
was produced. Consequently, the same good image formation equipment as an example 1 was able to be 
obtained. 
[0085] 

[Effect of the Invention] According to this invention, it becomes possible to prevent generating of the 
poor regurgitation and poor formation of the component electrode by impact location gap, and the 
component film, it can manufacture a uniform component electrode and the component film with the 
sufficient yield, and becomes possible [ the yield being good and manufacturing the electron source 
substrate which has a good component property to the whole large area substrate surface by low cost ]. 
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• 2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing the main configurations of the image formation 
equipment manufactured according to this operation gestalt. 

[Drawing 2] It is*the mimetic diagram showing the configuration of a surface conduction mold electron 
emission component. 

[Drawing 3] It is the mimetic diagram showing the drop grant equipment used for the manufacture 
approach of this operation gestalt. 

[Drawing 4] It is the mimetic diagram showing an example of the cleaning system of drop grant 
equipment. 

' [Drawing 5] It is the mimetic diagram showing the electron source substrate produced in one example. 
[Drawing 6] It is the mimetic diagram showing the conventional surface conduction mold electron 
emission component. 

[Drawing 7] It is the mimetic diagram showing the drop grant equipment which breathes out the 
conventional metal content solution on a substrate, and forms the component electrode and the . 
conductive thin film of a pair. 
[Description of Notations] • 

1 Substrate 

2 Three Component electrode 

4 Conductive Thin Film 

5 Electron Emission Section 

6 Insulator Layer 

7 Discharge Head 

8 Substrate Stage 

9 Regurgitation Nozzle 

10 The Direction Wiring of Train v . 

11 Line Writing Direction Wiring * J 

13 Head Cleaning System 

14 Head Surface Observation Device 

15 Suction Pad 

16 Wip^ Cloth 

17 Throw Away and it is Regurgitation Field. 

18 Small CCD Camera 

19 Monitor for Observation 



[Translation done.] 
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[00 2 9] *38W©m-T-S!U6«©»3fi*1t«3-MilRfc 
[0 0 3 0] #$gW©m^S«©M^£B©-t?tMiSt- 

[0 0 3 1] *3gM©B«l^gg©Siit^Stt, 
[0032] , 

ffl> X^fe«H©ft«W»«JB 5 ©IfcStfTO t ft 5 , ff 

x. tkm*k*m9wn-rtiK. «t 5 m+wpAxmnte . 

Kid uxiS-**^ «fiRlW»*tt«K«r*«* 9 A < 

£zm.m-mm<DMj}*:fttj:ozbx\ x<oiEmM.om 
nKm*9MRxfi&mfflzm<z>mM<Di&j&&*im t ft «> 

5. 

[0033] 

■ l3gBJ3©3«S©^f£] Hill. *HJS^K«t!JSijt$ 
0 1 Kfc^T, .Mt»J*«*tt7V- KWR-1 Ofttf A. 

\Z #ftS2 $ tlXmtfi £ h-T V * £. TV — K£&- 1 0 »± 
^^-^SrtTpfcfeCDR, G, BJH©*3fc#ffil8, so. 



. 5 

1 0 0 (nm) SS©> ?;\s;<v?ffil 9tftf7X&it 
1 7^aSS@je$iXT«^$ixT^5„ 
[0 0 3 4] HtC, 1 2 fi x.^falEiSlL 1 3f4y;frfa82 

K 2 0tt7y-KSfil 0i*y— KSKlSrBJe-^ 

[ 0 0 3 5 ]. h 2 f±» mffifcmmo-m+tkmm 1 ?- 1 5 © 

(b) tt (a) *<0-&&mA-A' tCftofcWrffilllt? 

1 0 03 ei.^ttcmm* 1 5 «\ a# 1 (# y- ks 

«i) JiT?»BH-a-»©*^m«.2. 3i> 

5 tt,. *mtt*Bl4©-«i6S, fife**' «»4v*b«R* 

[0037] r. ©s^cta*^ 1 5 fi^fis® 1 2 

(V) .e*©«ESr8JJPir5 - t «fc 9 S3KJ*Httt 

2, .3 mz.rn.i-w 1 fSr^.b, m^»ttitt5a»e>* 
T-Sr^m$*5 r t &x% 

[0 0 3 8] m#l t LTMu ^#7.*.. Na?(D^ 

fc^j/>Sf.Sc«)tK:J:9»j«LfcS i 0 2 £3WiLfc#7 
^36flc2W s Z/V'.5 J"f»©jfc9.-5 y^Rtf S. i Sft^fc . 

[ 0 0 3 9]->9-|R)i-5JH J F-«ai2.' 3 cpW^i UXfi, 

Ni, Cr, Au, Mo, W, Pt,.Ti, Al, C 
u,. P d!$<D&mXli'&&:. RXfiPd, Ag. Au, R 
u0 2 , .P d-Ag^W^JlXtt^M^-ft^i^^^^ 
*»fe«I^S*b5H]»l*flSv I n 2 O3 — S n0 2 

[0040] ^iFn^r^Ps l , m*nm$: $ w, 
m©^Ht-T5 i t 4 u< tt^f.^-msra 
fit. m«fca3#i4£*ii>-c. *»ma?.&*Hi» mott- 

[ 0 p:4-i*hfc*v..H 2 ic«.u*;«!i**rit."e4 < . 
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[0042] mwkmmi\^ a# ft«^-*m»ttft 

/<l>-5?, ■*■¥■«« 2. • 3W©ffifcifitS^3i£i-5 7^ 
<fil Okfrb 5 0 0Ao<5itt5O^fiv^ -?:©1£ 

tMtttu R s**i o 2*»fei o.7 0/n©i[ - T?*)*. ft 

R = R s (L/W) 

SrS^-fa *>©-?*> 3. • 
[0043] #«ttJWR4 *««-t-5tm«:, P d , P 
t, Ru, Ag, Au, Ti, In, Cu, Cr, F 
e.'Zii! S'n, Ta, W, P b < $<r>&M<n t *i , fr t ±>M'£. 

[oo4 4] ■ z.^m^mL^mtn. *sc©***w- 
^»sa« u -^m Sb s ^ B«bift-?iss v'^fc m& *» s v » 

v^. «li-T''o«tSr±,-»Ai>&» s fA©<6H; 
<f;3\ 10A*^2 0 0A©«i-Cjb5„ 
• [ 0 0 4 5]. «£?tttti*B,5 fi, 3|*tfjiBl4:©-«Bk:»' ' 

tt» *A*»fe»WA©ttH©tta©**ttl*tt-?-!P#*E''' 

As** tit, w^7 7 7^h (^wshopg, 

P G 1 GC £r-&£-f 5. HOP G\±mt%-^.tiif7 7 T 

4 vv>w&mm-e$>9 , p Gitm&i&fr 2 0 oasst? *> 

16**31 a**»*»Sl;Kfc to> G C fifeSJKd 5 2 0 ASS 

&k*&t. ) -C*> 0 , '"-tcilfftt, 5 0 0 A«T©f5- 
itt5©*5fff L<, 3 0 0AWTW«5Hii-5r i 

1 0 0 4 6 ] ei 3 it. ^mmmmcomm^m^m^^m 

y K 8 f±, +» n g 5>*+ n g.SS W«BHT*^^ pT so 



/0 

[0047] LTfi< ■ » 

A>S.'BI3K:&v*t, SS^r-y8l(OiSiw±7? 

tetany K7^ts , e$tuSo (^^fiBtm 
^s/K7) tat, ®wmm vtmm &nvbfrx& 

[0 0 4 8] W?ttf,' H3 0^PP*|5jfc, *^-v>8 

[0 0 4 9] ^8 (*V^«yK7) ©#tbi$S 

Sft5^ N 1 mm/t~ 1 0 0 Omm/tSS tt5I 

t##£UN, 

[0050] tfc, sttH— y K 7 oetm P -X£lK)EglB 

d (i, 1 0 /* m~ 2 mmt-fc 9 s \,^&%iWffi8.<r> 
& hot bH5 SSXt/« «ff*4f 

blOO/i m~ 1 000/j mtCgSJ^^tl/So 
[0 0 5 1] *|Hft»IB»=*Sl^-Ctt» - iME«Wft-^»« 

^> ^y mmmmi sx^y K*is««i4*s 

[0 0 5 2-1-ffilMMffl 3.t.U-Ctt,.etffl^y K7©t 

K*iBS:*X(«f»t5ri«l<» «ffcft^feW»Sr 
jSI757c», ^*?fe*>< tilO'^il-^OiiJfJ L- 
IN «*1 7tt»»«©»T8tffi««-e*>5. 
[0 0 5 3] f»»«« 1 3 J; 5 qta^ y K 7 ©fit *Hfc 
Srffft5titt, *i"-i-'»3l><y Kl 5£o±ffl-y K7© 
**KiSf»$*!R5li-5 - i TV ntffl^y K 7 © / X/u 

/x/w9©*®&tf^ia«?^«^ >t*?mw*#. 
-y k 7 © if % b x* h *»* if n 

[0054 1' 9"a©V-X/u5fejB©fl|i^«tt, !7-f 

Jf U^«7#S, #«j («tJS-9) a«*k: 
J; o'rft* • 0 ; ttife & £ EMbK =t (5 -fcmwts z t 
X\ %\zm£ViM*&^Z. ki^mz-ttZ* #^©*# 

■ *s, Jf UWtffifSi LT»4, 10g~2000g > SI 
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.st*ttv 1 mm/£!>~ 10 0 Omm/S>##* 

[0 0 5 5] *■ <D1£, »X 5 ttiffltt 1 7 fc*S^T. fthtti 
~. y K 7 «f v ^ Sr5i^ ftPttH $ *, P±t±J^.ffiSr^ 

[0 0 5 6] JEfc, .^y K*1B«*««.l 4 K«t !K fit: 
[0 0 5 7] *ffifLgl$1t 14IJ, ~ y. K*ffi*S*lS-C 

£5t,<DXfc*vf£fc<> 09*.«IBiBlfc*i-.fc5*, /h 
[0 0 5 8] -fc*J» • HHB^y K*I**l8tt» WIE^. 

y KflWtxgottfc fcfT* o -ct A < . * - -eiBJH*** 

(ttbtf, iffil^y KW»Xfl*tfj6LT3*l8W>**^© 

lgT?(4, PtW^y K7 i£«l©8gStte, M3*©J:5 
Id 1 0 0 m m~ 1 0 0 0 nmkkb&tfomXtxfeZfrZ,^ 

^y Km^Xg5rtT^5©* 5 BiS^«-§-»±, -y K*V* 

[0 0 5 9] £A±£E§;£;U BiiftJgj«««Sf«3frt-5fc 
£-&tc&, */<y9&~7* hi) 

«V^»T-««2,. 3 ^SliUftl. 

[0060] roa«t*»wfc*s»ts«Wf*-^ 

1 S&tf^y K*fl5**«MI*l-4$rJBVvc x -y K7 

0 o~4 0 Ot-CMtiii i:iot#git»l4«; 
[00 6 1] i^^-^y^lSirtt, ^ 

^mii2, 3iiijic^Bi*©maRJ:5ia«*tT*v\ wt 

[0 0 6 2] V^Sr^TL^, * 

*tt«r*«tt*BI±fc*t«£** : ?-*«lt I f »• *fca*«fc* 

1 e *mt$itz>itMz, mmtumt v%&mm*nv 

[00 6 3] ^©J; 5 LX^^Hfca^XS* ■!>'■ 



(7) 

/.? 

I, «/^/urtSBtr*ffltw#«L*:ft, *fJkLX, W& 

[00 6 4] Mlc, tMEII«^^/<*/ufc«tlilIltt**«: 
LX> 01. tc^-r «fc 5 feBfeflgjftSIt r. t # 
X*#3. 

[00 6 5] U±.mW bfc ±.5 fc» #HUJBiBfc: 
[0 0 6 6] ., ; 

[00-6 7] mmm n h y ^^^^sa^u 5 ^ 

fc 0 «T, 02~|114Sr#PJcL^*se > «ffi^ i *Sm^ 

[0 0 6 8] 1 . It Lt 900X600 (m 

20 m ) .©»K;tf9**««rfl!t\ .*ltt*Hll:.J: 9 . 

*S*?-*fir2, 3*r»*Lfc. Z<Db£<DP t(Dm&* 
. 2 0 0A, iT-Sg2« 3(DS£g§£2 0 (imi.Lt 

[0069 ], 2 . jfcic, *?g^s«S.t/7.d- h y y if 

bfcc rcD^f©ga^tiS:3 0 0 J¥££5 0 0 At 
30 ±fc»|*Lfc. .JftUR6g>J*£f±5 0 0 OAt Lfco * 

tAui>b * •stT^i^aai^ 1 . 0 & jgj* ufc @a^cotsf± 

2 0 0um > ff$li5 000AtLfc 0 

[0070] 3. ^r©ms weai***«wtc*srts» 

^*=?T:ofc#, 1 4 T-^^.K 7'mm*WL& 

r j/ KflrftWfi 1 3 \z x <o mmzftteotc. mm 

40 ^ (^ 0 °p^). ^fflV\.j|ttltI2 0 0 g, MM4 0 

i®(Dmxakm*ft\,\ nm. mfs.mmm^mm 1 4 *m 

X*3 9 , *ffi9«-©^^* i fe"PW*^^^ 5 *^^ 
u'fc»tto«»fi .2 ttt4L7^j**t 

••-^0. 4'wtl y7 , D.t l ;V7^3.- /V2 0%> 3i^> 

u^^* y a- 1 '. •0%, *y, fn/wr/v-.a— /kOv; 0- 
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f — Ktt 3 0 0 mm/#-C'l) 9 , ^JfScOPtttljSStt 
Ml 0m/#7co7c o ^C30 Ottl O^WOjPlR 
^SSrfloT, lf l0 0AO^7^!>A (Pd 
O) ' *tt* i» b 4 5 4 Sr»* t fc; 

[0 0 7 1 ] 4. Hfc, m@>ft2, 3©Mfc«JBE«rRMiq 

u ^mi4»M4Srjim^s (iS7i—;y^) -rs 

[0 0 7 2] £-5 l>Ctf^<S*bfc« : ?**Kfc, 7*- 
[0 0 7 3] #S*«S«©JMft#8sfc J: 9 w±©$o < ffcSS! 

[0074] (hjsm 2 ) *mmmxi±, mmm 1 1 a 

IHBtKte/B L/i* b , HJ£0iJ It ID Crfr&K J: 9 m-T* 

*®i/4 \zmmx% tc 0 nizm&w 1 1 c*ft-c-m 

«£.B"J: < #5 it 
[0 0 7 5] <5^0^)*3O6W-CH\ 90fe«l2&lR] 

I \ mmm 2 tm£/i ? k 2 a 

irlUCt Ufc„ JEfc» rcD*#"C, J»ftLT5 0*fc©« 

j£LfcBfcffia*»&;h,fc. 5 0tfcM3t^©^-y H© 

flMHSIlfrfrttBv atm^te-a-^iSr^fe, ft 1 0 0®*! 

[0076] xfc. ritbom^asafi*s:fflv^Tsafi« 

[0 0 7 7] (3IJ6#I 4) '05 tt, Uttft 4 fc*5V vCfli 

[0 0 7 8] 1 . 1 t VX 9 0 0X 6 0 0 (m 

m) 7 £;h.*:#««JH*fcJ:!> 

?E#fcft#m, 1 2 0*C-Ctt»$tffc. tt£tttl±fc*- 



i4 

yfcfrlfilEilft 1 1 SrJft* Ufc. ::©££IB$S©*g£:3 0 0 
Mm, ^Of^5 0 0AtLfe. SfcfcGlfRfcffSs 
OOOA©ffe»«6SrlT*ifllBi»ll±^J«U7t!6» 
R«fcAua»&4**?#fiffil6l Ofc^jfcUfc. EtilO 
♦Bfi 2 0'Odin, Jf:$£5000Ai: Lfc. 

[00 7 9] 2 . &J*S« 1 fc#»Wfc*JI* 
^©^-v'SfcPJ^U Jdfefl 1 £ RflllC*iil«lk 
ill4> ~ s/ KilMHMft 1 3 fcttJB Lfctf b^JS4 

10 ^jgtbTfi, (SSPd-t 
/ —)VT 5 V#|#:0 . 4wtl -fy^o tVWT 
/Va-/V2 0% ifU^!la-/H. 0%, /KUt' 
= ;V7/V3-;V0. 0 5 %©*$§?£) Srffiffl bfc„' d© 
B#©;*-r — v 5 ©*^^* t°— K»±5 0 0mm/|3>, S$ 

[0 0 8 0] 3. Xtw, tfeltXttllCM- LT1 0 OX^X 

[0081] 4. ibj#k» ^i»««i±(-^rae 

20 4wt%, -Y yynt/1/7^3-^2 0% v tK8 0%) 
«rfflv-\ ^^m® 2 «r?iJ^rf6]BEi^ 1 1 fc**** «t 5 
Wj&\^1t&, igS^T, r.C0^^m®2^b 1 2 0 P mf 

e> Lfcfettfcfr^^iaiH i o tmm-f% a 5 fc*-?-ma 

3 Sr^bfc. 

[0 0 8 2] 5. Hfc N fft^SIR 1 fc*H,T 3 0 Ott' 

i o»M©jnj»«Has:ff o-r, mioo A©BMb*5 

v'^A (PdO)"«ttT-3&>fe«i5*«tt?W)!4; ^t/P 
t^f>4S*T-®ffi2. 3Sr^Ufc c *T-li2, 3 
tt^-Y.-y^PSSr2 Ovim, SfllOB4 3-l-0'»im,.-t 
so eoff: $ *s 3 0 0 A \ZMW L^ 0 

[00 8 3] "6. Hfc; ^T-©®2, '3©Hfc®ISrEP 

[0 0 8 4] ^ o i,xftm.zinit&i-mmm\z > y*.- 

i^SL, Hfc, BttlBie«r«iR.UT0tt^ja%1tS:i^H 
Lfc 0 ^©^m, Hlfefl 1 i IHMK0Jit&feHtt*j*£ta 
SrWiClirdS-c^/Co 
[0 0 8 5] 

40 i^BjcD^bm] etta^F^##tee-r 

ixfciS^mffiRtfjll^fllc^idSJFAo^^RCw 

$i<%mtiz.ti^x^vi<mnwsi±m\z.n\.xMM 
[mu *mMWMK£<omm&tiz®mM%im<o5i 

[El 2] *B5fi*S!«-?-*ia*?-©*rit4:*i-«*BlT? 

SO $)^) 0 
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[0 3] frmmMMoym^mzm^^mmtt^mw* 
[iu4] mffitt*m&<ommmm<o-m**i-m£®-? 
[@5] —&mm\c&^xftWL$ifcZttW3&&*7fe+ 
[06] ^*©*ffie^Mmf-7sa^sr*-f-^0X' 
[0 7] ts^o^Ji^^^s^iitcRtffib-tr-Mw 

2, 3 *^«C£ • •••• ■ i 
4 ^mtt^ ; "' • 



16 



i o nio^m. 

l l ftjjftUB 
i 2 

i 3. Ytki 

14 ^yKSmSii 
1 5 K 

1 6 y-fT*^ 

i 7 AretitjtfUjs 

1 8 /MCCD*^7 

i 9 



1] 



[02] 
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